1. Introduction {#sec1}
===============

Craniofacial abnormality is one of the congenital deformities that cause long-term and increased rates of morbidity \[[@bib1]\]. Cleft lip and/or palate (CL/P) is one of the most common congenital craniofacial birth defect in the head and neck regions \[[@bib2]\] and the second most common congenital deformity in the human body \[[@bib3]\]. According to the World Health Organization (WHO), globally, one in 500--700 individuals are born with this defect \[[@bib4]\]. This rate varies significantly across geographical regions. International Perinatal Database of Typical Oral Clefts (IPDTOC) working group estimated that the overall prevalence of cleft lip with or without palate was 9.92 per 10,000 population from the information of 30 countries during 2000--2005 \[[@bib5]\]. Although epidemiological data of cleft lip and palate in Sri Lanka is limited, a study conducted in the Central province in late 1980s estimated an incidence of 0.83 for cleft lip with or without palate and 0.19 per 1,000 births for isolated cleft palate \[[@bib6]\].

One of the frequently reported problems in children with CL/P is difficulty in feeding \[[@bib7]\]. For example, in Kashmir, India, 78% of parents who have children with cleft lip and palate reported difficulties in feeding \[[@bib8]\]. These feeding problems include ineffective sucking due to inability in generating adequate negative pressure in the oral cavity, milk regurgitation through the nasal cavity and choking as a result of incomplete facial and structural defects in palate causing low food intake \[[@bib1]\]. The risk of developing feeding difficulties is high among children with cleft palate \[[@bib9]\]. In the Netherland, of the total 90 children with isolated cleft palate who underwent surgical repair, 67% (n = 60) and 32% (n = 28) reported feeding difficulties and nasogastric feeding, respectively \[[@bib10]\]. As a result of these feeding problems, the nutritional status of children with oral clefts becomes poor, leading to inadequate weight gain compared to children without oral clefts \[[@bib1], [@bib10]\]. Moreover, feeding problems can have adverse impacts on children\'s growth and development \[[@bib11]\] and failure to thrive \[[@bib12]\].

Different methods are available to resolve feeding problems in children with oral clefts. Along with breastfeeding, supplemental feeding has been recommended for these infants to meet their nutritional requirements \[[@bib13], [@bib14]\]. In Scotland, 81% of mothers reported giving formula-milk and bottle feeding to their infants with a cleft \[[@bib15]\]. Feeding is one of the many reasons that surgical repair is completed. In the Netherlands, following the surgical repair of the palate, 79% of parents of children with cleft palate reported improvement in feeding \[[@bib10]\]. There are different feeding resources such as feeding bottles, tubes, spoons \[[@bib16], [@bib17]\] and a few cleft centers use palatal obturation as it improves the seal of the palate and controls the generation of negative pressure \[[@bib18]\]. Combinations of feeding interventions also have positive impacts on children with cleft lip and palate \[[@bib14], [@bib17]\]. Turner and colleagues reported a reduction in feeding time and increased volume of milk intake in a sample of infants with oral clefts following the use of palatal obturator and feeding education \[[@bib17]\]. Growth indicators measured in these children such as height and weight for age also have shown favorable measurements that are comparable to that of normal children \[[@bib17]\].

Although feeding instructions are provided in hospitals, understanding, and adaptation of that information by parents greatly depends on their level of education \[[@bib19]\] and it may affect the nutritional status of the child \[[@bib20]\]. It is commonly believed that the higher the level of mother\'s education, will increase the acceptance and adherence of feeding information. Findings from United Arab Emirates \[[@bib21]\] and Indonesia \[[@bib20]\] reported an increased awareness of mothers on breastfeeding and balanced nutrition, of children without cleft lip and palate, who have completed higher level of education (university or higher educational background). Similarly, a significant association between maternal education and accurately understanding the weaning guidelines for children without oral clefts was found in the UK \[[@bib22]\]. In contrast, some mothers with higher level of educational background do not follow the feeding instructions due to some other factors such as work, and preference for infant formula milk. A study in Malaysia reported that more than half of the mothers with higher education levels had exclusively breastfed their children without oral clefts only for less than six months \[[@bib23]\]. Further, according to WHO growth chart, 14.3% children of mothers with secondary level education were wasted and 13.9% of children of mothers from higher education levels were obese \[[@bib23]\]. To ensure adequate weight gain in children with cleft lip and palate, awareness on factors such as positioning, adequate sealing between nipple and infant\'s lips, correct burping, assessing the adequacy of feeding and other factors are important \[[@bib9]\].

Although there is a considerable number of studies available about awareness of mothers on feeding whose children are without cleft lip and palate, to the best of authors' knowledge, there is no single study assessing the awareness of feeding, growth, and development, among parents who have children with a cleft. The availability of strong, timely evidence at local level will improve the quality of life for the children with cleft lip and palate. An assessment of parental awareness and its association with socio-demographic factors is therefore essential to first identify the burden of unawareness and then develop, implement and evaluate effective strategies and health programmes.

Thus, the current study is aimed at assessing mothers\' awareness of breastfeeding and formula-milk feeding, weaning, growth, and development of infants with cleft lip and palate and (2) the relationship of mothers' awareness with their level of education and monthly household income.

2. Materials and methods {#sec2}
========================

A cross-sectional pilot study was conducted to assess mothers\' awareness of feeding, weaning and growth, and development. All the mothers of infants aged up to one year having CL/P, who attended the cleft treatment center at the Dental Teaching Hospital, Peradeniya, Sri Lanka were included. Mothers of infants who had cleft defects associated with other syndromic features and chronic illnesses were excluded from the study. Eligible mothers who attended cleft treatment center for the period from September 2015 to January 2016, were randomly selected from the patients' registry of the treatment center.

Verbal consent was obtained from the study participants by explaining the purpose of the study and the study procedure. An interviewer-administered questionnaire was designed considering the variables identified in the study objectives. The questionnaire consisted of two major parts of the questions. One part of questions was open-ended aimed at collecting demographic data of the infant (age, sex, type of cleft), mother\'s level of education and household monthly income. The second set of questions were closed-ended and collected awareness of breastfeeding, formula-milk feeding, weaning and growth, and development by identifying key variables. The original questionnaire was developed in English. Prior to the study, it was pre-tested with 10 mothers who were having similar characteristics of the study participants, but not selected for the study. This was done to assess the clarity of the questions, the average time taken to complete the questionnaire, any ambiguities in questions and other practical problems. Necessary modifications were made and the questionnaire was revised. Prior to the study, two independent data collectors who are in the field of dentistry were trained on how to administer the questionnaire. Data collection was done by the two trained interviewers in the cleft treatment center of the Dental Teaching Hospital for a period of five months from September 2015, under the close supervision of minimum one investigator.

Necessary questions were coded while entering into the datasheet. Data were stored and analyzed in SPSS (version 20) statistical software. Frequency distributions and descriptive statistics were used to describe the awareness of mothers on breastfeeding, formula-milk feeding, weaning and child\'s growth and development. Spearman Rank test was used to determine the association of mothers\' awareness of factors related to feeding and growth and development with their level of education and household monthly income.

The ethical approval for the study was obtained from the Ethics Review Committee of the Faculty of Dental Sciences, University of Peradeniya, Sri Lanka (ERC/FDS/UOP/I-2014/39).

3. Results {#sec3}
==========

A total number of mothers, who have infants with CL/P and attended Dental Teaching Hospital Peradeniya from September 2015 to January 2016, included in the study was 101. [Table 1](#tbl1){ref-type="table"} shows a summary of the participants\' and their infant\'s characteristics. The overall response rate of the study was 100%. Over 75% of mothers have completed tertiary level education. Of them, nearly half of the mothers (51.5%) have completed General Certificate of Education (G.C.E.) Ordinary Level (O/L) and 28.7% of mothers completed G.C.E. Advanced Level (A/L). Less than 10% of mothers have completed primary education (2%) and higher education such as a degree or diploma (5%). The average monthly household income reported was Rs. 29,019.00 (SD = ± Rs. 12,170.44) and ranged from Rs. 5,000.00 to Rs. 50,000.00.Table 1Summary of the participants\' and their infants' characteristics.Table 1CharacteristicsTotal N (%)MotherLevel of educationCompleted primary education (Grade 1--5)2 (2%)Completed secondary education (Grade 6--10)13 (12.9%)Completed G.C.E. O/L (Tertiary education)52 (51.5%)Completed G.C.E. A/L (Tertiary education)29 (28.7%)Completed higher education such as diploma or degree5 (5%)Monthly household incomeRs. 5000 -- Rs 140008 (7.9%)Rs. 15000 -- Rs. 2400023 (22.8%)Rs. 25000 -- Rs. 3400031 (30.7%)Rs. 35000 -- Rs. 4400027 (26.7%)Rs. 45000 -- Rs. 5400012 (11.9%)InfantAge categoriesLess than one month22 (21.8%)1--6 months51 (50.5%)7--11 months23 (22.7%)One year5 (5%)SexMale51 (50.5%)Female50 (49.5%)Type of cleftCleft lip53 (52.5%)Cleft palate28 (27.7%)Cleft lip and palate20 (19.8%)

Of the total 101 infants, 50.5% were males. The mean age of 79 infants was five months (one month -- one year, SD = ± 3 months) while 22 infants were aged less than one month, hence they were excluded in the calculation of mean age. There were five infants who have completed one year of age. Birthweight of these infants ranged from 2 kg to 4.8 kg and mean birthweight was 3.011 kg (SD = ± 0.538 kg). A cleft lip is more prevalent among infants of the mothers who participated in the study (52.5%). While 27.7% and 19.8% of infants were with isolated cleft palate and cleft lip and palate.

Over half of the mothers (73.3%) expressed that receiving advice and demonstration regarding feeding infants with a cleft is essential. Except one, all the mothers reported that they have received overall feeding instructions either from a doctor, nurse, cleft center staff or a midwife. The percentage of mothers who received advises from one healthcare personnel gradually decreased from 56.4% (doctors), 41.6% (nursing officer), 34.7% (staff of the cleft clinic) to 20.8% (midwife). Conversely, none of the mothers received advice from their family or friends regarding how to feed their infants with a cleft.

Most of the mothers were aware of factors related to breastfeeding, formula-milk feeding, and weaning as shown in [Figure 1](#fig1){ref-type="fig"}. Overall, mothers were aware of breastfeeding of an infant with a cleft and related information. Of them (89.1%) knew that breastmilk is the best food for infants less than six months and only 65.3% knew how to correctly position the newborn when breastfeeding. Similarly, 74.3% of mothers were aware that requirement of top-up feeds with formula-milk following breastfeeding by an infant with a cleft and 94.1% were aware that manufacturer instructions should be followed when preparing formula-milk. Over 75% of mothers were aware that infants with a cleft should be weaned at 4--6 months and rice-based food is the best weaning food for infants with cleft lip and palate. While 99% participants agreed that weaning food should be balanced gradually by adding nutrients, only 65.3% mothers knew that junk foods should not be given to infants in between main meals.Figure 1Awareness of feeding among mothers of infants with cleft lip and palate.Figure 1

In addition, mothers were also aware of the general feeding practices of infants with a cleft. All the participants stated that the infant should get a balanced diet after weaning. Mothers of 78.2% reported that prolonged feeding time is an indication of difficulty in suckling and 75.2% identified that the volume of milk given to a child with an oral cleft should be equal to the volume of milk given to a child without a cleft. Mothers of 70.3% knew that feeding should be done on demand of the infant. However, only 36.6% of mothers knew that burping should be done during the feed in addition to burping after the feeding in infants with clefts.

Overall more than 80% of mothers aware of factors related to the growth and development of the child. Over 95% were aware that infants should pass urine 6--7 times during a day if feeding is adequate and medical advice should be sought when no weight gain is observed or reduction of weight for two consecutive months. Of total mothers, 89.1% knew infant\'s weight should gradually increase parallel to the growth curves in the greenzone of the Child Health Development Record (CHDR), 82.2% of mothers knew that infants should sleep about 3--4 h following an adequate feeding and 80.2% were aware that inter-current infections likely to cause growth failures in infants.

As shown in [Table 2](#tbl2){ref-type="table"}, the awareness of mothers on factors related to breastfeeding, formula-milk feeding, weaning and growth, and development was not significantly associated with their level of education.Table 2Findings of the correlation between level of education of mothers and their awareness of factors related to feeding and growth and development.Table 2Awareness of factorsCorrelation coefficientLevel of significanceBreastfeedingBreastmilk is the best food for the baby under 6 months0.1920.054Production of breastmilk depends largely on infant\'s effective suckling-0.1440.151Hizzing sound indicate poor sealing of lips around the nipple0.0170.865Correct positioning of the infant with a cleft during breastfeeding-0.090.370Formula-milk feedingInfants with certain types of cleft need top-up feeds with formula-milk following breastfeeding-0.0180.856Formula-milk should be prepared according to manufacturer instructions-0.0320.747WeaningInfants with a cleft should be weaned at 4--6 months0.1090.276Rice-based food is the best weaning food for infants with a cleft-0.0270.788Weaning food should be balanced gradually by adding nutrients0.1570.116Weaning food should gradually replace milk feeds0.1210.227Number of weaning food should be increased to 3--4 per day-0.1150.253Junk food should not be given in between main meals-0.1470.144Growth and developmentInfants should pass urine 6--7 times during a day if feeding is adequate-0.0510.615Infants should sleep about 3--4 h following an adequate feeding0.0770.446Infant\'s weight should gradually increase parallel to the growth curves in the green zone of the CHDR0.0090.928Inter-current infections result in growth failure in infants0.040.694Medical advice should be soughtif no weight gain is observed or reduction of weight for two consecutive months-0.0570.570[^1]

[Table 3](#tbl3){ref-type="table"} shows the association of household monthly income with mothers' awareness of factors related to feeding, growth, and development. In addition, household monthly income was significantly associated with the awareness of mothers that breastmilk is the best food for babies under 6 months (p = 0.028), infant with a cleft should be weaned at 4--6 months (p = 0.024), replacing milk feeds by weaning foods (p = 0.02) and junk foods should not be given to infants in between main meals (p = 0.01). However, awareness of other factors related to breastfeeding, formula-milk feeding and growth and development were not associated with monthly income of the household.Table 3Findings of the correlation between household monthly income of the participants and their awareness of factors related to feeding and growth and development.Table 3Awareness of factorsCorrelation coefficientLevel of significanceBreastfeedingBreastmilk is the best food for the baby under 6 months0.2190.028[∗](#tbl3fnlowast){ref-type="table-fn"}Production of breastmilk depends largely on infant\'s effective suckling-0.0680.501Hizzing sound indicate poor sealing of lips around the nipple0.1230.221Correct positioning of the infant with a cleft during breastfeeding0.0940.350Formula milk feedingInfants with certain types of cleft need top-up feeds with formula-milk following breastfeeding0.1230.222Formula-milk should be prepared according to manufacturer instructions-0.0970.334WeaningInfants with a cleft should be weaned at 4--6 months-0.2250.024[∗](#tbl3fnlowast){ref-type="table-fn"}Rice-based food is the best weaning food for infants with a cleft0.0580.567Weaning food should be balanced gradually by adding nutrients0.0140.888Weaning food should gradually replace milk feeds0.2310.020[∗](#tbl3fnlowast){ref-type="table-fn"}Number of weaning food should be increased to 3--4 per day-0.0950.345Junk food should not be given in between main meals-0.2570.010[∗](#tbl3fnlowast){ref-type="table-fn"}Growth and developmentInfants should pass urine 6--7 times during a day if feeding is adequate-0.0050.960Infants should sleep about 3--4 h following an adequate feeding0.1630.103Infant\'s weight should gradually increase parallel to the growth curvesinthe greenzone of the CHDR-0.1580.114Inter-current infections result in growth failure in infants0.1330.185Medical advice should be soughtif no weight gain is observed or reduction of weight for two consecutive months-0.1020.310[^2]

4. Discussion {#sec4}
=============

Children born with a cleft fail to gain weight due to inadequate feeding caused by their defect \[[@bib1], [@bib17]\]. Therefore, multiple interventions are required to provide adequate nutrition. Awareness of mothers is an important factor that plays a role in feeding infants and improving their nutritional status \[[@bib20]\]. Hence, the primary aim of this study was to assess the awareness of mothers on feeding and growth and development of infants born with a cleft lip and palate in Sri Lanka.

Our study found that all of the mothers, except one, have received instructions on feeding infants with a cleft from varied healthcare staff, including a doctor, nurse, the staff at the cleft center and midwife which is similar to that of reported by previous studies \[[@bib1], [@bib9], [@bib16], [@bib21]\]. Most of this feeding-related information has been given by a doctor followed by a nurse and other healthcare professionals \[[@bib16]\]. In Brazil, a considerable number of mothers received instructions from specific rehabilitation centers which are similar to cleft center in the present study \[[@bib1]\]. Midwife is the grass-root level healthcare personnel in Sri Lanka who do home visits of newborns and pregnant women with excellent coverage in providing basic instructions on nutrition. However, only 20.8% of mothers reported receiving feeding orientation during home visits, this could be due to newborns diagnosed with a cleft lip and palate are first referred to doctors and specialist units in the hospital, before they are discharged and parents of these newborns may receive feeding instructions either from a doctor or nurse, prior to the visit of midwife.

Mothers from various countries demonstrated a fair knowledge about breastfeeding as similar to our study \[[@bib21], [@bib24]\]. The World Health Organization recommends exclusive breastfeeding for the first 6 months of life \[[@bib25]\]. In our study, almost 89.1% of mothers were aware that breastfeeding is the best food for infants less than 6 months. The results from our study parallel the results of Al Ketbi et al who reported 81.2% of mothers in Abu Dhabi stated that breastmilk is sufficient for the first 6 months of child\'s life \[[@bib21]\]. Our study also found that 84.2% of mothers knew that production of breastmilk largely depends on infant\'s effective suckling and 65.3% of mothers aware that newborns should correctly be positioned and closely attached to the breast when breastfeeding. In Nigeria, mothers of 71.3% were aware of correct breastfeeding postures and techniques \[[@bib24]\] and this figure was higher than that reported in our study (65.3%). This difference in breastfeeding postures reflects the necessity of providing awareness to mothers about breastfeeding techniques of a newborn with or without a cleft. There are various recommended feeding positions for newborns and infants with a cleft \[[@bib14]\], which can be incorporated into awareness programmes for mothers of children with cleft lip and palate.

While breastfeeding, supplemental feeding is also recommended for infants with an oral cleft \[[@bib13], [@bib14]\]. In our study, mothers of 74.3% believed that providing supplementary feeding with formula-milk is necessary following breastfeeding to their infants. Almost 94.1% of mothers follow the manufacturer\'s instructions when preparing formula-milk. This finding confirms the previous finding that 81% of Scotland mothers reported giving formula-milk and bottle-feeding to their infants with a cleft \[[@bib15]\].

According to WHO, weaning is the process of introducing solid foods and gradually replacing milk feeds by solid food as the main meal when a baby is about 4--6 months old \[[@bib26]\]. From our study, 80.2% of mothers reported weaning at 4--6 months which was similar to that of reported by UK mothers of infants without a cleft (80%) \[[@bib22]\]. Our study also found that the awareness of mothers is fairly good at choosing a rice-based diet as the most appropriate weaning food and increasing the number of weaning foods to 3--4 per day. The nutritional requirement of a child with a cleft is similar to that of children without a cleft \[[@bib27]\]. This is evident in our study where all the mothers were aware of giving a balance diet after weaning and 75.2% reported giving the equal volume of milk to infants with a CL/P as to infants without a cleft. However, only 36.6% of mothers reported knowing that burping should be done during feeds which reflects that awareness programmes should focus factors useful for mothers having children with cleft lip and palate.

Another factor that was found to be important in our study was the awareness of the growth and development of infants. Over 80% of mothers knew that babies pass urine 6--7 times during a day if feeding is adequate, the infant should sleep about 3--4 h following an adequate feeding, infant\'s weight should gradually increase parallel to the growth curves in the green zone of the CHDR and inter-current infections result in growth failure. This demonstration of good knowledge towards the growth and development of infants could be inherited from the awareness of the nutritional status of the previous child.

In our study, increased awareness among mothers about providing breastmilk to babies under 6 months (p = 0.028) and replacing their milk feeds by weaning food (p = 0.02) were significantly associated with increased monthly household income. This may be because their better economic conditions allowed them to access various information related to weaning most of which may be accurate. On the contrary, poor awareness of mothers about providing junk foods in between main meals was significantly associated with those having higher monthly income (p = 0.01) which may in future increase the intake of junk foods by infants of those who are affluent which is a poor feeding practice leading to inadequate weight gain.

The national policy of Sri Lanka is exclusive breastfeeding for the first six months and to wean with semi-solids and gradually turning to an adult diet at the age of one year \[[@bib28]\]. However, most infants with a cleft lip and palate fail to be fed according to the recommended policy. Therefore, it is essential to have recommendations and guidelines to feed infants with a cleft lip and palate that could be adopted by primary healthcare workers in Sri Lanka. The findings of this study also emphasize the need for the development of feeding guidelines for children with oral clefts and also to open areas for researchers working on feeding and nutrition of infants with oral clefts and health education.

The most effective solution to the cleft lip and palate is corrective lip and/or palatal surgery which is done between three and nine months. The success of this surgery is greatly influenced by adequate weight gain before the surgery to minimize intra and post-operative complications and infection. Therefore, achieving adequate weight gain through milk during first few months followed by complementary feeding replaced by the adult diet by the age of one year similar to a regular child is more important. In this juncture, increased awareness of mothers of infants about breastfeeding, formula-milk feeding, weaning and growth, and development will help infants to gain adequate weight for their lip and/or palate corrective surgery and to become healthy in the long run.

The factors assessed in the present study such as positioning of the infant when breastfeeding, problems caused by cleft during feeding and understanding infants\' cues for feeding were more similar to one of the previous studies on feeding education intervention \[[@bib17]\]. However, the generalizability of the findings is limited, since the questionnaire is not validated. All the data presented in this study are observational and in the absence of most demographic and socioeconomic data, and there are still unanswered questions such as the relation of mothers\' awareness with mothers' age, occupation, ethnicity and the parity that can be examined in the future. Further studies could be designed to reduce the effect of potential confounding factors.

In this study, we did not investigate feeding practices and nutritional status of infants because most children included were less than 6 months old and had not started weaning. In 2009, Matthew et al studied the effect of feeding practices on nutritional status of children between 6 -- 24 months in Nigeria where 31.7% of those children were severely stunted as a result of poor feeding practices \[[@bib29]\]. Evidence suggests that feeding problems in children with cleft lip and palate can have adverse impacts on their growth and development causing failure to thrive \[[@bib11], [@bib12]\]. Hence, the effect of feeding practices of infants with a cleft on their nutritional status is a potentially interesting path for future research.

5. Conclusion {#sec5}
=============

In summary, this cross-sectional pilot study assessed the awareness of mothers, on factors related to feeding and growth and development of infants with a CL/P. A total of 101 mothers of infants with a cleft attended cleft treatment center in the Dental Teaching Hospital were randomly selected while excluding mothers of infants who had associated other syndromic features and chronic illnesses. Data were collected using an interviewer-administered questionnaire which was pre-tested prior to the study. Over half of the mothers demonstrated a fairly higher knowledge of factors related to breastfeeding, formula-milk feeding, weaning and growth and development of infants with a cleft. Despite a lower percentage of mothers were (36.6%) aware of burping during the feed, overall more than 70% of mothers were aware of general feeding practices such as feeding on demand, providing a balanced diet after weaning, prolonged feeding time is an indication of difficulty in suckling and volume of milk given to an infant with a cleft is equal to the volume of milk given to an infant without a cleft.

There was no significant association between the awareness of mothers and their level of education. However, monthly household income was significantly associated with mothers' awareness of exclusive breastfeeding for babies under 6 months, weaning at 4--6 months, replacing milk feeds by weaning foods and not providing junk foods in between main meals. Our findings recommend working towards feeding guidelines for infants with cleft lip and palate. It also suggests conducting future research to assess the awareness of mothers and most importantly to investigate the effect of feeding practices of infants with a cleft on their growth and development.
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